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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an output circuit 
whose delay time is short, without generating 
unwanted current nor gate oxide film destruction, 
even at the inputting of a signal whose voltage is 
higher than power supply voltage. 
SOLUTION: A 1st P-channel type M0S transistor 12 
is connected serially to a 2nd P-channel type M0S 
transistor 11. One end of the transistor 12 is 
connected to an input-output terminal 10. A gate 
control circuit 40 makes the transistor 12 a 
cutoff state, when the voltage of a signal that is 
inputted to the terminal 10 exceeds power supply 
voltage. An enable signal EN and an input signal 
IN are inputted to a NAND circuit 19, the gate of 
the transistor 11 is controlled by an output 
signal of the circuit 19, and a signal is 
outputted from the 10 from it. 
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-mmmAMtiffi^zmffiisnfzft 1 © p 

MOS h7>->7i'i, 

mmm 1 ©pft^nMos h7>vA*©fi&3SKfi 

os h7>^x*©y-hm/E£iWfflT£y-hfWffl)iH] 
tt«^a*A*sn, £<DAa«*K«oTMEAtHa*i 

7>^A*©y- hmizzmmmfc* o^&rziz-aft 

lfflPft^HMOS h5>^X^S:^ilttli<t 

tti?jy-f -fe-^JH^te. H&EAW;bi8T©mffi#milim 
t3E!gl©P^-r*;HJMOS h7 

ISODPfv^HMOS h 7>yX^StfS 1 ©N? 
if2f3CDP?t*;i'SMOS(-7>v'^^tt, — saa* 

;hmos h7>vx^<Dy-hi:t«$n, y-i-m 

HfrESfSl©N^Y*;H!MOS h7>yX^H — 

iifjfem i ©p^y^hmos h^>v j x^coy-Mc 

SM&sn. ffiaa©«ffitt«SMtffi:*tt«flii«JE«T©« 

#u 

tcDmizg&mznz c t sr^gtt-r-sif atm 3 E«©m 

Cif*^5] Sg4©P^v*;USMOS h5> 

«rtam4op^^^;u^M0s h^>>?x^«. -aa© 

©pftwaMos h^>> ! x^coss(c^$n. 
y- KA^sBAm^^Jc^sn^d-t^^t-r^ 
n&JH3ett®itiftiiiB. 
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MEAffla*^ffl«E#«a«EEfitT©i#. MESS 1 
m,f£& V b 1&.T 2 TtTmE&imPTviDmM OS b 

ittiEAffi;^T©miE#mism ttrfsm 

lCPft^SMOS h7>v>X*©y- H£il9EA 
ffi£^K&l&LTlffiEf§l©P7^*^SJMOS 

[8t#«7] MCy- MOTPEtttt, 
I35D!i4©P?t^HMOS h7>y'X?. $1 
S^2©Nft^S!MOS h7>-/X5-SfU 
ffle*3©P^**JUS!MOS h5>5>X*©--it. Aft 
ISSlCNft^SMOS h7>yX^©-S. 
*flE^2©N^Y^;H!MOS h7>y'X^©y-h 
tt. ItERlfflPf^^aMOS h7>^A* 

ey- hemes*. 

SfrE^4©P7 Cj f^;us!Mos h7>^^a. 
iffi«i©Nft*;HMos h7>yx^©y- h»; 

iB»3©p?t mimos h7>^jit y-h 
mffiatmasmffitsn. -s*w»4©pft*;n 
mo s h 7>y^^ ©y- n:si«sn, fass**^EA 

W#^fC«ia^*C<t£W«<fci-*8&#«6E*© 

MES5©p?t*;HMos i>7>v7^n y-h 
^^smos h7>^**©— aacngiassn. fdiaa©^ 

[§9j£J19] y-httWSJStt. Sf§ 1 StfUS 2 ©«EE 

OS h7>vX^©y- H tHIE^ 1 ©Nf t^iUM 
OS h7>>?**©-$S4:CDm»Ci2e3n, 
iffiESI 2 ©mffiKTlnlgSte, *ME*4 0>P^**;US!M 
OS f>7>y^^©- ffit, (t&ESg 1 ©N^-f*;i^M 
OS h7>-xX^©y-ht^Em2©N9 1 V^^M 
OS h5>S?*i'©-*£©ttttj*£©IHI;:eB3*l* 
d 4:*#at-r«»*« 7 XfiHMM 8 E©©ffi?Jls] 
ft. 

[is*^ io] y- hfHWEia&te, * 3 ©werts 

fffle*3«>tt£ERTI§Itttt. ttEBTMB&fT3lslBa 
i6©P?t^S!MOS h7>yX^t*t 

L. 

iES6©Pf t*;HMOS h7>y^?H -Sg** 
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x*©y- htmmm2<Dhs^Y^)umuos y?>v 
x*©-$£©wte&^ucjg8S£n. y-hAmam 

)IP?Tffilfll*ff 3 lsl8SSB»Sr^ L-TIMeAffiaSII^K* 
[fS*3lll] J3IJ&. S7ffiPfvMSMOS h7 
fli}fB^7 OPft^JUMOS h7>^J'tt. — SS© 
©Pft^JUMOS h5>^X*©S«KJ&KSn. 

y- h^jweAtu^Ji^KiSEtt**!* - 1 £«f® tr * 

[M&B 1 2 ] flfrlS«ffi^T(HlSS«. 
y y— h€r«fiSJE«TirLfcP?-^*;H!MOS h 

[3S#Si 1 3 ] iWiefg 1 ©«ffi»TI3ISW:. 
y— h*«H«JE<hLfcN^**;USiMOS H5>>>A 
^. y— h«rSilS«HE£ATtbfcP^^^;US!MOS h 
7>vX*. 94 H. Xttcn*t««cit5!I*t*L- 

fciHissT«ifi£ a n« c t * wtt t r * si 9 x «»* 
jsi oieK©m^iEiss. 
cai*« 1 4 ] nee 2 ©®jektiuss«, 

y— h^^ilimJBEt b^N^-V^-JUSMOS b 9 >> f X 
^. y-hS€Si«EEilTi:UfcP5 i V^l'SMOS h 
9>i?X9. 94*- F, Xttcn#ttt»Citt59l««b 

[fll^qi 1 5 ] fftEffl 3 ©@ffiP?TlsI8S«. 

y— h*aag«ffii:L,fcNy^^.;n!Mos F7>v>x 

9, y- h&^aStBflEWTtCLxfcPy^^-^SMOS h 
9>5>X*, 94*— F, X«cn#*ffi»»59«6^L/ 
fc0»T«li58Sn*Ctt1t«tT4»**l 0E«© 

[R9!©l&HttK9J] 

[0 0 0 1 ] 

[»9I©«'r«ftlS»»] #SgBjj{i, ¥*#*«EI§&© 
-f >^-7x-X(C&g-f -5. 
[0 0 0 2] 

[SE3lE©S^] ifi«P. #«^*«11hISS (KT. LSIt 

»UT§TV>«. tBSim^©iiiiaSr«l^^>^©<!:UT. 
HiHBEE£TtfTL S I *»fPStf«#R0<*<tM!$ 

ns, £t©l s 1 tc*jt>xmist8m& 

iff^tSLS I <h<6V>«iSmffi (Mxtf3. 3 V) T 
ffilfP3-&^LS I ■tW-OiS'-Xx-X^figlCfcoT 



(3) SfP^Fl 1 -3 1 7 6 5 2 

4 

5 V^WiesmiUmffiTlflf^-r-SL S I ©AttJTjig 

^t3. 3 vmo&mmmm-vmft-tzLs 1 ©Ata* 

[0 0 0 3] S-SIl 3. 3 VTSlfftSL S I (Ci5 
1>T. mai^lE (3. 3V) .tOtjiiS^ttBE (5V) 

Ktizntzm-s, Affi#®8&©m#iHi88g&#£«iirr£ 
py* *mmos hy>^7,9t>mmmmtfs.c a 

l s 1 ftm<nnm74 >izQffi&ffiL&A,-cL£.5&-c 
10 Am^^{iA^«ffi©^f«A-f -r >tr-y>x 

t, tNsm^©^FS^itJn^ffl<«, 

[0 0 0 4] »-SH 3. 3 VTfiff1"5 LSI rtfSB 

©mos hy>>?x©y— hs^fb^ti. -?-©mis^ffi 

(3. 3V) *8A5»£S!toT^ftHl&*^<, 
^•Ctc5 V3?©iesSffi£A;fj-f £<!:. y- HS^b^coiSS 
MOSh7>yX©SSIS;}a<tV^ 

-5. 

[0O0 5]fCT, lWESl!®£«ft-fS#R<i:LT. 
^ ffiiC. 0UxfcfUSP 5 5 5 5 1 4 9rt<jgfg£nT^£,, 
[0 0 0 6] JWT. l3®Srffl^TSe*©Am^[lI8SlCO 
iriTKWr*. ffi. «Tt?i»Bjf ^Attl?alHlSSr-f±. 8ft 
IB=^©»S«KC»ftSnTV>-5. 
[0 0 0 7] 12 3 f£ft3fc©Affi;>JlElS&©«tJ5E0£^-r. 
[0 0 0 8] 12 3 fC*5V>T. I OteAtiSTjSiH'Tifco 
T, LS I ^<fc<s^©«§£?T 5 STF INtt 
A»fflfT»oT. L S I f*3SB^e.©fi^SrA73T*« 
OUTtettSTjag^TifcoT. L S I F*)ffi$fC{t 
f*aiA-r5i8?T*5. MIC, ENU-f^-yj«f 
.7/7 T$oT, AtiJ*jS8^ I 0<Dttif]Vi1&tAt)VimL<DW 

[0 0 0 9] ltem^lalg&T&oT. <^-^WfE 
NiJlMHA (tAT" H" tffi-T) ©<h£. ATJJg^ 

i N^e©ft^srAm^^i o^e»tti^L- -r^-y 
Affi73^ i o^A'f -r > t-y>x«sifr-5. 

[00 10] 11. 12, UttPft^HMOSh 
^>>^X^ (HTPMOS iief) . 14. 15. 1 
6, 17liNft^HMOSh7>yX^ (£TF. N 
4/7 MOStlH-T) TS>-5. 1 8«-f >/\*-^(HlgS. 19tt 
NANDIUIS. 2 0teNOR[Hll$T&£< > MIC. 2 1« 
IliSSa^, 2 2tty7>HSfT*5. P MOS 11. 

1 2«tiaf2 1 .hAtB^s^ i otomzmmmtfi 

$n-5. ^fe. NMOS14, 1 5tiAttS*SffiT I Oi 
^7>K«f 2 2 £©fiaiCtt?iJ$^£n£. 
[0 0 1 1 ] NAND[eI8S1 9©tt57J«, P MOS 1 1 

©y-htcA^an-5i:*»c, a^jas^anfcNMo s 

17. 1 6S:JH(C^LTPMOS 1 2©y-MCA7J$ 

n. ao-OA'-^sssi 8^ltnmos i 7 ©y 

50 -htCA^an-S. NANDIUKl 9©-^©A^3^ 
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TI NC*l*Sn* 0 XUJAJIIT I OtPMOS 

1 2coy-h<h«PMOS 1 3^lTSS$tl^ P 
MOS13, NMOS14, NMOS16©y-hBt 

ssb^ 2 i ic«isatt*. 

[0 0 12] NORIUS&2 OCDffi^JteNMOS 1 5 <D? 
-M:AASn, NOR0J82 O<0— ^BArtffi^Ktt 

[0 0 13] tt, 2BA»0BT*oT, Affi^SIHM 

[0 0 14] W±^ct^{C«i^^n^:Am^lHlKfc:^V^ 
I O^0«#(Otti*»>fPK:oV>T, EAT, ift^T^o 

[0015] i o*6»^*a*"r**ctt, 

< *->OUjffi^ EN^' H" it"*. 5teT. Xil^ 
I Nrt*" H" (Pch^A^SgT I N*6AIB*»? I O 
^<7)ffi*»fPJCOliTBlWr*o £G>Hf* NAND0& 
1 9#:tfNOR[H]&2 0(Offi»tt**C" L" £fr£o P 
MOS 1 3, NMOS 1 4, NMOS 1 6©y-Mt 

2 lictttt^nTtr^oTr. y-Hcttunc" 

H" ©«t^A»Sn, PMOS 1 3ttiBSrJKIB, NM 
OS 1 4ttWHtt», NMOS 1 6fc**ajRJg£fcoT 

-f ^0181 B\Z\ts NAND0B19* 

6" L" 0fiWA*SnSO)T, " H" *tti*U N 

mos i 7 zmmvtmtTZo c<d&. pmosh, 

PMOS 1 2, NMOS 1 50Dy— hte£T" L" tU 
0, PMOS 11, 12ttWatttB, NMOSlSteil 

mvtm-e&Zo s^T, mai«^2 1, 2<®<dpmos 

11, PMOS 1 2^tTAWMf I 0*>&tt. " 

[0 0 16] ^CtC, A*»TI N*« w L" (DtZCDAtl 
tit? I NjJ^AB**? I O^OHJ*»fPfco^TKW 
-r^>o dCD<h£, NAND[eI&1 9&tfNOR[nlB&2 0 
<DUJ*tt*K:" H" LteZ* PMOS 1 3, NMOS 1 
4aWMOS16(7)y-hH «S»F2 1 KSHtt;* 

nti^wt, y-Mctturfc" h" ©«wa** 

tl, PMOS 1 3tiiE»rttfi8. NMOS14HM« 
ffi, NMOS 1 6ttMtt*taot^*. -f>/t— * 
Ih!&S1 8ICH NANDIhIKI 9*6" H" OlI^tfA 
*£nS(DT, " L" £tB*U NMOS 1 7ft**rtt 

ffitn, c<£>p#, PMosi3oy-hir h m t& 

oTilSt»rttJ8"e»*©-e, PMOS 1 2<DY— h«BEtt 
l^fetfcZo Sfc, PMOS 1 1 , NMOS 1 5<£>y~ 
htt" H" Tfc*<7)-C, PMOS 1 lBXKttll. NM 
OS 1 5te«»ttl8T»*. NMOS 14 fey- h^" 

2, NMOS 15, NMOS 1 4^LTAtiJMf I 
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[0017] fi, PMOS12©tt»W)ET*^ 
uODPMOS 1 2Kfiyy»ttSn£PMOS 1 

[0 0 18] JfcK, AffiMf I 0*6rt»BII*^©fll 

[0 0 19] AfflrtJB^ I 0*^6«**A*-r*Ktt-f 
^-y^EN*" L" <h"T^o CCDB#, m^inigsi 
«:AfcU;*jaS^ I Oi:*tUt;W'f >K-y>xttita: 

io ot^^o eat, /w-r >x-?>xvtm<nm<Dmjj\5i 

[0 0 2 0] ^f^-^WfENr L" iT*t. N 
AND[EjgSl 9 0tB*B" H" , NO R08S 2 0 coffin 
«" L" LU2>o PMOS1 l<Dy-h\Z\Z n H" 
-^*A2>£n, NMOS 1 5<0y-MCtt" L" <Dm^ 

frxtizn. zrti^nmmvtmtteZo ae^t. Am* 

1ffi?lOfr*><Dmffi1&t6tef3i<te2>o PMOS 

i laffNMos i 5^iitt»ta*t, i?gW2 
» ^©wr. u*ia»ittA>f>f >t; 

[0 0 2 1 ] ^<7)«J8TAttJ*3S^ I 0*6*WA* 

$n*<h, A*iatt2ftai;TUi*a» j j !: ouT^6rt« 

[0 0 2 2 ] AHJ*fflfIO^^SISEck0 

T«9BT*. «»JB^2 l©«jK*£E#3. 3VT&o 
T, AttS^SST 1 I 0>&>S«aB«J£ (0*Jx.tf 
5V) ©«WA*Sn&ift*«i:*tfTRBt4. 
[0 0 2 3 ] PMOS 1 3»C4Jl^Ttty— H«JE (3. 
3V) &K)-ffi<Dn!£'t>m<teZ> (5VlCft£) CfclC 
cfcoT, PMOS 1 3^J»attlti:ftO. Affi*3SHM 
0*>SG>A*«# (5V) ^PMOS 1 2<&y— Meg 

«a$n^>o :ni;J:0, pmosi2H y-h^sv 

m^«^2 l^<3D«86tt«K*na. 
[0 0 2 4] — NMOS 1 6 iCfcAm^SS^ I O** 

<b<Dm^ (5v) *«fiisft6*«, y-h^m (3. 3 

V) «f-f|4>*E (5V) atfte^OlE (3. 3V) 

IO*6PMOSl 3*tfbTfi*l/T*fc5 V<DA* 
«#»4NMOS 1 7\Z\*&t>ZZZ.\<\ 

[0 0 2 5] M\Z. NMOS 1 5 fejBWttJR-Cft*© 
T, AffiA«f 10^6^7>h'af2 2^1«t)» 

[0 0 2 6] &1t* NMOS14, NMOS 1 6 CD — 
\Z5 V*ffflttlSn&ft<, y— h«JEE^3. 3VTftS0 
T, y- hiftll:«5Vt3. 3VCDM, fp-6 1. 7 

5^ ttt^. PMOS 1 3l:i5^T«. v*«aijpsn 
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y- h^kKttJKaftcMSd-tii^^. pmosi2i: 
is^Tte. y-htcs v#i=pjjn;*n£a<. -sgomiEfc 

5V, <t!l^©«/E«3. y- hffiffclgl 

C91E1J1. 7Vt*5. NMOS14©M©ifftt 
y-h@JEE(3. 3 V) *^NMOS 1 4 ©HfS^EE 
(n 7 ?AW7XM^lbTlVtf5) 
HfcmiE (2. 3V) <h&9, NMOS 1 

[0 0 2 7] 

[fggfj75<®ftLJ:5<h-f -5S8g] U^L&#<2>. 03 £ 
#88 b^:*^gt^ UfeS 3 OftjfccDAffl^tHlS&tCtJUT 
li. m^7[HlSSlT«. AMf IN*>e,AttJMf 10 
^" H" m#«rW*-r^)t#, A*af I N*^©fl^ 
(iNANDimS&l 9. -i >/N*-^l3BS 1 8 . NMOS1 
7. NMOS 16. PMOS 1 2 5STA[ii^IO 

[0 0 2 8] ^^*«IU8SS^(C*5^T. mi® 

siE£~Rf l s i ommm^Mtbs.-DWii^m 

[0 0 2 9] N AN DOES 1 9 fi. -OA— ^IeI 

g&l 8. NMOS17, NMOS16. PMOS11, 
PMOS 12. PMOS 1 3*ffiftt5^S* 5 fet)T. 

ztim&ftmzmmv&ot-rzt. nandihis§i9 

[0 0 3 0]*^«)l«ll, fSf)E<t>5 fciS^mffi 
om^^A^U/tlg-S-r^oT*). ^FS&m«t5§£:&tf 

[0 0 3 1] 

tlSS*»^-ri>fc«)W#©] ^IBSWSrM^-rs^:* 
fC. IS*^lS««%^©ffi^lHlSS^. AfflTJiSH^W 

n^iopft^aMosh^v-^^.!:. taaeui 

$tlfcf2®Pf tWlMOS h7>->'X^i. tfffB 

AttiTjiamc&^n, flfrtemirop^v^;u^Mos 

h7>v , 7.^oy-^mJE*Hffll-r-5y- h8iffl[HlS&<h 
SrfitA. MIE^2©Pf 1 V^JHiMOS h7>> J Z^CD 
y- htctiff^^A^^n. croA^fi^KftoTtfliB 

[0032] mxm. 2 fB*t<z>3S9m. fftmm&m 1 ib« 



(5) 1 -3 1 7 6 5 2 
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-yj^«. gfHB^i©p^Y^;niMos 

Pf t^HMOS h7>-/X?S«MItL. - 

mmfz&Mx.ztziz. fiiB^KDP^v^JU^Mos 
h 7 >zsz?(oy- b zmzAmjjiQTiz&tfcVTmE 
sgi ©pft^HMos h^>> ? x^S:jssit^fiii:-r 

70 [0 0 3 3] 3 fE«©fS9!W:. BfIfBiS*« 1 fB« 

ft^JUMOS ^^X^S^lONftWS! 

Mosf-5>^^*tL, gatesgsrop^-r^i'SM 
osh7>^^a. -«^strieAtti^iaTic^^ 
n. ft&ss^MtE^ 1 rop^t^SMos 
©y-Mc&^sn. y- hSBEfimismffi^n. mr 

fBffS 1 CDN^*;HJMOS h^^v'X^fi. — iSrtiittl 
fESiroP^-^^^MMOS H7>yX?©y- 

20 <t^n. y- v\z\$-i*--7)vmm)*\t!i£nz>^t*: 

[0 0 3 4] 8S*^4fB«0^?g«. MfBI§^3|E® 

lags**!-. MtamffiKTiuss^. flfnaai 1 © p * 

^SMOS h7>yX^®y- H tftifS^ 1 ©N^-r* 
;HMOS h5>v s X^^tfrlB-iffi<»:0^»ciB@^ni) 

[0 0 3 5] if*^5tSm©5SK«. ^IBSf^3IH« 
C0tB^JlEliSlC*3HT. S"Jj^. S4fflPft^JHMOS 
JO h7>^X^StL, iWf2Sg4roP^*;HlMOS h 

IB3S1. I2atfI3fflPf Y^HMOS h7>i^X 
y-h^tf(IBAUi7J^tr^$ 

[0 0 3 6] IS*J1 6 8E«<Z>56Wti:. WIEIS^ 1 SEK 

0Di±i7j[Hjistc*5^T. (frtay- bmwmmz. ttrtaAm 
*;hmos h7>> ? x^coy- bmE.^mmni£^K) 

fcET$*Tl?BilOPft^HMOSh7>yx 

mEE£SA-2)i:#. SflfBlglWP^^^^SMOS h7 
>i?X?<DV- H^ifflfBAffl^^KSggLTftflfBSfi 1 
fflPft^HMOS h7>vX^*j£»fttSg<»:-r^c: 

[0037] §»*Ji 7 tB«ro^Hj«. fflfcmxm 6 IBM 

l4fflPft^;HMOSh7>v ? X?. 115^2 
CNf t^JUMOS h7>-^X^Sf L. 8trfB^3<E> 
PftWIMOSh7>yXj»-S. WIB^IWN 
55 fv^SMOS h7>yXJC-S. Ri;S9fBm2<D 
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• Nft^^Mos h7>^^oy- h«. m 

MiBS^OP^-^HiMOS h?^^ 
" «. -«*«»E!6l ©NfvWIMOS h7>^? 

a>y— hfio:i2©Nf v^himos h5>^^^« 

3©Pft^SMOS h7>y^?H y— FSffitf 
Hi!im»£<!:3n. -JB*tf»E«4 ©P^^fflMOS 

b7>vx*©y- newish. «ui*»wiEAm*« 

[0 0 3 8] flt«g[8Gtt®R91tt. Sdf2iS*^ 7 15« 

t^SMOSh7>yX?H y— hrtWeAtii^SS 
TlcS^S*!. -«*WEm2©N7^*^MMOS b 

to 03 9] Ht*qt9jatt<DX9itt. »ei**7xb 

miRtfm2©«JEKTII!B&*:*U tfrgjm 1 ©®ffi R 
TH&tt, WfS^ 1 ©Pft^SMO S h7>^^ 

©y- b<tiitiESfii©N^*;n!Mos h9>s?x* 

SfIfB^4<DP^ J v^^SMOS h7>^^ffl-jSt. 
flfHB^2<7>N^^^;HJMOS h7>^X?©-Sat<0 
[0 0 4 0] M^Ql 1 0 ffi^WfeW*. ttlBtt$9( 9 15 

«cDttj73iHiss(r*3^T. y— bf&HBiiagste. m3©mi£ 

KTEIBSSWU ^fE^3Wfi)EEI^TlHl8S(4. f)£f?T 
fl866£?T3lfiI8&ffi#<h. S6fflP?t*JHMOSh7 
>$?X*i«#U tatH^6©P^^^^SMOS 
>->*X^«. -Wi!2S5©Pft^HMOSh7 
>^X^©-^tC^$n, {teSfg^fffiiEmiON^V* 
JUMOS b7>>>Xi?<oy— htflfJK^cDN^V* 
iHMOS h9>i?X^©-«<iiCDtiilH«^.«lcSli^$ 
n. y-h#MBmffil$T^£?T5l3&^#£:frL-T 

[0 0 4 1] 1 1 C*©3B Wtt. MEW** 7 12 

S h^^X^&WL. «<IKIII7©P?*:M'SlMOS 

h7>-^^ii -s8©«jE*t«aism£3n. fisss** 

Miami. S2R«S3(OPf t^MMOS h7>^ 

[0 0 4 2 ] ffi&mi 2 B«&©f89Jtt. MiBiS*^4|B 
4K0tU2)iattlc43t>T. MlB«ffi*Tiatttt. y-h£ 

sanaffitbfcN^v^^siMos h7>^?, y— 

h &mm&EE&TlZ Ufc P ^ V ^;US!MO S h7>-^ 
y-fa»— F. XI4iin«t*»iajl»l«Lfc0KT 
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$ n s c t £ t -r * . 

[0 0 4 3] W£9( 1 3 flBSc©5SS!m. ttCW $8 9 X 

ttw*Bi oewowaiai&fcfc^T. iKriemi©«/£ 
sh7>-/^?. y-hfcmagemwTicbfcpy-v* 

[0 0 4 4] sS#3i 1 4 ££<DR9!tt. UfriBRjfcJS 9 X 
ttiMi^l 0B«©ffi*flH|g&l;:43^T. MIBUS 2 ©^ffi 
JO KTlElg&B:. y-h*«SMiffi<!:l/fcN7 t -v*Jl'3!MO 

sh5>s>x*. y-hSrsassm^Ticbfcp^^^ 

WMOSt-7>y^?. y-f:*— F. 3Z.«cni?«rffi 

[0045] M«g i 5 ie«©fS9!»i. SfrtBii*« 1 o 

B«©m*HIBS^*^T> WBm 3 ©«£EI*TlEl8&tt. 

y— hsassnibfcN^Y^aiMos h7>yx 

y- b£miH«ffiJ^TtcU£P^*;i'2iMOS h 

20 [0046] MtH©«ifi£tCcfcn«. mimms.^<om^M 

[0 0 4 7] 

[0 0 4 8] (mi ©*J6©1>88) 0 1 «#5£9!©i6 1 

© nmo&m tc 43 it s a m * m b& ©sibee t? * s . 

[0 0 4 9] (Si. *^^«AtB?JiHlgS«r«lBK-r'l>tB7J[sI 
30 8SSBlCl#t;:1#®W<<&-3t>©T*-&. ftoT, A HI 73 EI B& 
©S'J©#tB£giSS© 1 OT*^A73HI8Sf-t?^Tti, ftSB 

[o o 5 o] 0i»c*;^T, i ofiAffl^as^Ti&o 

T, LS mSP<i:^©SS«rff P^-C*?>. I N(± 
ATJjS^-C^oT. L S I P*gaBA^C73fi^SrA73-r-5)« 
^Tifc<5. OUTttttSTjSffi^T^oT. LSI P*jSBfCff 

TSot> AmTJ^T I 0©m7Jttll£A7Jtt8!<D9Ji9 

40 [0051] i «ai73[Hi8S-e»-oT. -f^-yjus^ 

*t" h" <0<h^. ATjSTf I N^e.©m^*AUJ7Jiffl^- 

io*^W7jl, -f^-y;p«g^**" l" Ata 

73S8^ I 04/W'f>t-y>X«ffid:t5. 

[0 0 5 2] 12ttSlC5PMOS. 1 1HI2©PM 
OS. 13lil30PMOS, 3 1 IJI4CPMOST 
14. 15. 16I1NMOS, 17«miCDNM 
OST*5. 1 9 IAN ANDEDSS. 2 0 UNO 
$)^.. MtC. 2 1IJiI®f. 2 2iay5>KiaH i -e& 
-5. 4 011 MiSmi©PMOS 1 2©y-h® 

50 !£$:fflm-rZ>y-Y'fflM\Bl&T$>iT, iHEPMOS 1 
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- 3S^21^NMOS 1 6, 17^^o B5I5NMO 
S 1 6tt«EEBT0BS*»fiEt"^. 
[0 0 5 3] PMOS 1 1 , PMOS 1 2 te, ttKSB^ 

2 1 tAUiAif I OtOHCilJilSUS^nTV^, * 
fc> NMOS 14, NMOS 1 5\t{fy> K*?2 2 £ 

Aia**Ti oiuiciw«*iianTif»*. nandieik 

1 9^)ttS*H PMOS 1 1 <£>y— M£A*S*TC*5 

$n^>o NORHJ8S2 OCOffi^^NMOS 1 5<Z>y- H 
ICA*3*U NOREIK2 0©— ^tOA^SB'P^tt, -f 
^— ^USS^ENcOKCfl^A^Sn, 
A**fl N3&t««Stl*. PMOS 12 

M4. a^JSE^^n^iNMOS 1 6, NMOS 1 7«r^ 
LTy?>H#f 2 2Cttfft£*lS£#elC. PMOS1 

3 ^itLxxmti^ i otattsna. 

[0 0 5 4] PMOS13, NMOS14, NMOS1 
6©y— htt««**2 lCfMSft. NMOS17£> 

[0 0 5 5]JEK:, PMOS11, PMOS12, PM 
OS 13, PMOS 3 y— MtAtHrtWT' 

I OtCS^bfcPMOS 3 1 ft^UTflliBfflf 2 1 

[0 0 5 6] BS, PMOS 1 1 <B»«tti&i*l/t>* PM 

os 1 2 <Dmfa£#m&wt2n&!&mtt^t> i * 

[0 0 5 7 ] ft, NMOS 1 4WNMOS 16(t 

[0 0 5 8] 2ttA*lHlBSt?»oT, AfflrtSB^ I OlC 
X*SnfcOT*HIA#FOUTt^LTL S I 

[0 0 5 9 ] £t±OJ:5fr«JESSnfcAtH*lHlB8^0li 
T, WK. U*IB»llco^T, EAT, *<OftfPftKW 

[0060] sfc-r, rtfiBEU&a^AaaH^ i n, m^® 
[0061] Atts^fi o**e«**ttJ2rr*i;:tt. 

^^-^SfENS" H" <hT£o A^flNr 
H" T*n«, NAND0IS1 9RtfNOR[elg&2 0<O 
m^tifttC" L" PMOS 1 3. NMOS 1 

4, NMO S 1 6 (i*cy- h 2 1 

nt" H" t»-5(0T, PMOS 1 3teig#rtK8g* NM 
OS 14, NMOS16«3Itt§T^^)o PMOS1 

my- Mi" l" TSotsim nmosi5« 
y-ha<" l " t»ot«im nmos 1 7»iy- 
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H" T»oTM«»:»5. NMOS 1 6, N 

mos 1 7 pmos i 2oy- 

M4" L" £ftoT«®1*Sl£:£:£o 
[0 0 6 2]flEoT, PMOS11, PMOS12, N 

mos i 4««fi«^> nmos i stemmvtmvfoz 
cdt, ««sa j P2 i*^AiiiA«f ioi: m h" a>mn 

[0 0 6 3] CCDf$, PMOS 3 1 14 y h tfi" 

h" ttez><D-cmm*kmtteK)* pmosil pmo 

JO SI 2, PMOS 13, PMOS3 1(DSfiU7D-f 

j >tfVtmttez>o ici^n pmos ii, pmo 

S 1 2 SyPMO S 3 lOK K >J£fttJf -*1£<Z)^£ 

H<7)tf;uh-f >mm (»o. 7V) ssu§i^fc«ffit 

&tK SflKSJBE#3. 3Vt»nH S««IEtt2. 6 

[0 0 6 4] ArtiMM N*«" L M <£><h 

[eI?Sl(3D»f^{COViTSi^*r^o ft* ilORrfctt, -f* 
— -ffrM? ENj^Stt" H" ofB^a^sn*. 
» [0 0 6 5] AAMITI N^ M L" <DiS, NAND0 
BS1 9RtfNORIelK2 0<Ottl*tt*Jc" H" £ft£o 
£tf)ff#, NMOS 17, NMOS 1 6ttft^a»ffiJKJBT 
PMOS12(0y-M:ttJ r 7>h , »T2 2 
L" 0fl4}A*AA2fU PMOS 1 2t4*3ii#88 
<£>££T&£* — PMOS 1 1 C^y— MCttNAN 
D0B51 9rt*S" H" ©if^A*$n50T, PMO 
SI m**rtt«4:fctK *m?2 l^^Affl**^ 
I O^(0«IK«iB»fSns. 

[0 0 6 6 ] NMO S14, NMOS15 1431 

#«MT&£<£>T, y?>H»f2 2*5AW** : PIO 

[0067] d<£th^, PMOS 3 1 tey— h**" L" 

£Uz><D-emmttf&£tzz>o ft^r, pmosii, p 

MOS 12, PMOS 13, PMOS 3 1 <Z)S1RteQiH 
mEE<^a& (3. 3V) 

[0 0 6 8 ] fc\Z. AHiM^I 0^6AABF»2, tti 
*«T-OUT*^UTI*ifiBIeItttcm#^A*»anSIRO 

mmz-D^xmw-rzo 

[0 0 6 9 ] £<B«r, ^*-^»fENl:tt" L" <D 
40 ff#£A*JbT, tB^lHlgSl^Atti^lElgSl OldttLT 

[0 0 7 0] CCDIB<om*®BSl<Z)ftf^*C^l>T, MtC 

[0 0 7 1 ] <^-^58fEN$" L" <h"T^>i:. N 
AND0K1 9<Bffi*tt" H" , NORlHlgS2 0 <omt3 

\t n l" «h^So cntc^o, PMOS1 i©y— h 

h" , nmos i scoy-Mi" l m tfto, 
-enawttffit**. y-h^«s»f 2 1 tcs 
(^sntt^PMos 1 3 b&mvtmT$>z>o t^ox, 

50 Affi*^! O0>&0«MBIitt<tt9. ffi^IfilBSl 
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sauTia^a'f ouT*^ia*ati4. 

[0 0 7 2 ] HfC, *««ffi«fcOt)W^«ffi*<A*aft 
fc»*, «*tf«B«JE*<3. 3 VT*oT5 V©«* 

*«AU**TioicA*anfc«^ictt, pmosi3 

T?tty-h«ffi (3. 3V) cfcOfc— 3B<0«J£*<iB<fc 
S (5Vt;:&S) CttCcfcoT, PMOS13**»I« 
9g<h&0, 5 V(DA*I W P MO S 1 2 ©y- HCfi 
J8£tlSo Cftl:«tDPMOS12lt y— h«EE*«5 

^-2 l^c7)Stft£jg#rTS 0 NMOS 1 6tC*>5 

V^g»Sn^ NMOS16©y-Mi3. 3Vt 
&SCDT, NMOS 1 7Ktty-h«I£ (3. 3V) *' 
£>NMOS 1 6<7)HffiS/£ (;ty?/H7X»*4*t 
UTlVim ftgL5l^fc«l£ (2. 3V) L^fe 
to&ttt'*. f UT> NMOS 1 7tta8BrtfcffiT»S^ 

AIB*#FIO*6©*WPMOS13, NMO 
SI 6, NMO S 1 7 ft* Lty 7 > 2 2 K:»ft 

jXtrdchte&^o MIC. NMOS 1 5 t>i&#rtK8MT&S 
<DT, AW*Sf I OA^NMOS 1 4, NMOS 1 5 
ft*bt^7>Kfflf2 2^G>«SIE*>58£l/&<' i . 
[0 0 7 3] NMOS 1 4, NMOS 1 6 GO— Sg 

T?. y— MMtKKlttS V£3. 3VCDM, EP^ 1 . 7 

jnans^ y— h«ff^3. 3vc$)§ot, y-h 

BMfcKKteS V£3. 3 V<OSS, BP* 1. 

tc, pmos i 2i:43^tn y— h£5 va«HMiasn 

S**, — Mi^EEt) 5 V, ffiJB0)«EE«3. 3VT&S 
OT, y— 7VTfcSo JEiC N 
MOS140i«©«JEEtty-h«S (3. 3V)*>S 
NMOS 1 6tf)B8fiI (A7^/H7^Mft#«l/Tl 
VtfS) ftftU5l^fc«ffi (2. 3V) t*0, NM 

osi5i:w«aat^tttftK pmos 

1 lStfPMOS 3 KDHl/Offiii-Sffi^t^ 
-f KlCcfcoT, PMOS 11, PMOS 12, PM 

os i 3, pmos 3 i<Dm&mmz. xmti^io 

<omi£ (5V) 3^6^*— KcDbf;P h>f >^EE (» 
0. 7V) t«b9l^&«EE (4. 3V) <hfrSo 

[0074] «±«)j:5tt«irt»c*n«, Am*>as^i 

0^€)«#ftffi*i" j 5IBf-«* PMOS 1 2 figllSI 
tfSgtC&O, AAWI N*6©«*BNANDH*1 
9, PMOS11, PMOS 1 2 £STAtBrti8 : F I O 

*TOjIIIEiWl*«»'r«^4:3* f 'e#4. 
[0 0 7 5] NAND0881 9 ft>&4>ft4»lCJ: 9 
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i»t§SfBPMOS 1 lft: ttT* SCOT, NAND 
BR1 9 O h ? 7 ^*-f Xft** < t4«tttt 
<, LS I CDiS««{t:lCltitKT^So NAND© 
SSI 9*W»-r«ftffitt'h3<* KfcNANDEKftl 9 

ttlc ft. 

[0 0 7 6] 13, LSI ft«t^Sh7>yX^0i 
JE*«5VT»D, «K«EE<0**<3. 3 VOi§£*te, N 
MOS14, NMOS 1 6ft*M*l,fcRtt*j&»tttt 

[0 0 7 7] PMOS 1 1. PMOS12, PM 

OS130)iSH a*«<0±5^AHl**^ I OIC* 
RLTfeiK *^*0)»»<Z)<t'5«CPMOS 
3 lft*LT«iB*^2 1 tC&^-TS^, 
SE3fe0!ITttO Vjfc& 5 V*TJSBrr StfMCttU **5S 
©»»rtt*««ffi«)*»«**3. 3V*55V*Ti 

So 

[0078] ($2 <D$km<Dwm) m 2 n*«9i<0» 2 

W collffl<5D^S8lc43frtSAttl*[HlKO«fiE0ft^"r« 

[0 0 7 9] ft, B 1 ftfflV>TK91Lfc« 1 <DnM<DM 

[0 0 8 0]H2i:*l^ I OttAfcBrtSSTp. INU 
AAffi^ OUTttlHAflH^ ENIM*-^*?^ 

1 tetb2J®&&T£>£o 12HS1CPMOS, UttS 

2 (73 PMOS, 13«S30PMOS, 3 6 «jg 4 <D P 
MOS, 32tt*50PMOS» 3 5 teWi 6 (DP MO 
S, 3 ltt»7 O PMOS, 37litt©PMOS1?» 
So £fc. 14, 15, 16ttNMOS, 3 8temi<D 

30 NMOS, 3 9tt»2©NMOS, 3 4 ttffiCNMO S 
T$»4o 1 9«NAND[HlgS, 2 OteN OR 
So SdlBNMOS 1 6ttmi<O«ffiRT0»*«J*U. 
gfrlBPMOS 3 7tt»2©«ffiBTIsIB»ft«J*"rSo 5E 
2 1tt«ia^ 2 2f^7>H«f. 3 3«S3 
COmi£BTlHlS&"e*>oT, BtJfBNMOS 3 4 £^6<0P 
MOS 3 5<hfCj;0«^$nSo ffiflBNMOS 3 4 l*« 

pmos 1 2<7)y-hmmftteiiwrsy-h©iwiHigST 

»ot, S3ia^3~m6CDPMOS 1 3, 3 6, 3 2, 
40 3 5RtffflrKffi<0PMOS 3 7 £, f§ 1 Rtfffl 2 CDNM 
OS 3 8, 3 9a6tfKlffi<BNMOS 3 4£*>5fifcS. 
[0 0 8 1 ] WEPMOS3 2H y— h^AtHA*? 
IOlCfftttStU 2 wpmo 

S35ft^UTNMOS38©y-h, PMOS37CD 
NMOS3 9(^-»:^$n4, PMO 
S 3 2C^y- MS, NMOS 3 4ftjHTPMOS 3 5 

©y— Mctttssns. nmos 3 4<&y— Mitt»as 

f 2 lCg^n^o PMOS3 7WNMOS3 90 
y-httS^^«fi?an, SKNMOS 1 6 (hNMOS 
SO 3 8t©tBBjSil:t)»«Sn*. PMOS3 70M 
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.BPMOS.36**l/TM!B ; F2 l!C»«3ft. PM 
OS 3 6CDy-M*NMOS 1 6tPMOS 1 3 £<D$> 

m«jiS»c*iKan*. nmos 3 sswmos 3 9<d 

[0 0 8 2 ] *^ffi<DBWZ&^X, ftffBfl 1 <D*Sg(D 

#tB<fc»fc*«#tt. ttE«io)*jfia)»J8TttPMO 

S 1 2 ©y- M^lBA«f I OCSfiS^ 

J6<DJ£ffiTte, PMOS12®y-h^AfflA«f IO 
^ifi^) tc £ -3 Tffflffil $ nt ^£ & £ o 

[0083] aJta)j:5K:«*snfcAm*ia»^45^ 
t, 4#jcm^7iHigs 1 ©»fp«co^T, ktf* Kerr*. 

[0 0 8 4] «H«BE«r«I«>TaiAfc«I»Btt»lC 
*5^Ttt. SStteAffi^aS^I O«0 
Rr, NMOS 3 40y-H4M* : P2 1 iftRStlt 
H*©TWffltttt, PMOS 3 2, PMOS3 50y- 
HcttAffiASS'F I 03^6 0 V^HlfllSn, 3JMttfl8£ 
ft£o J£HT* NMOS3 8H f^y- h KWSaSH 1 
2 1 , PMOS 32, PMOS35 $:^bT" H" <Dfg 

te, y- h ^«iB58f 2 1 (3. 3V) fc»«3*!Ttr> 
£(DT«3itt98T<&£o «Eot, PMOS 12, PMO 
S36, PMOS37, NMOS3 9(Oy-hiB4 0 
V£&*o £*!K«fc0. PMOS12, PMOS36, 
PMOS3 7(j:8im NMOS 3 9 teiKWtfcJBchfc: 
NMOS3 8^y-ME}43. 3VT$St 

[0 0 8 5] PMOS 1 2 fcSiltfcfilT&r), M 

CNMOS 1 4 fcagil#S8Tfc* 0 «tot, Alil^W 

10^6" h" 0>«#*m*rr*4:*ictt, <i*--f)v 

Sf EN$" H" , A*fif IN^ H" <hT*££K: 
cfcoT, NAND0K1 9, NORHI8&2 0 <D\&J]tf$< 
\Z" L" <h&0, PMOSlltf»im NMOS1 
5*iKtt»tftO, Afflfltfffl 0*>Stt" H" Off 

[0 0 8 6] AMf I O^G" L " 

SiSKtt. -f*-^«fEN5:" H" , A**S^I 
N£" L" tt5Cii:«toT, N ANDIhISS 1 9, N 
0<Dmtlfr&\Z" H" tUO. PMOS 1 1 
TWBWftfcffi, NMOS 1 S^SHttttiftO, Attl^S 

[0 0 8 7] Affi**^ I 0*>e«*»*A2jT*K:tt, 
^^-^SfENt" L" ilT, ffi^[HlSS 1 £A-f 

L" tTSi, NAND0&1 9<Dm2jte" H" , 
NOR0S&2 OOtti^tt" L" <h&£o CttldcfcOPM 
OS 1 l©y- htt" H" , NMOS 1 5 coy— hte" 

l" £&o, *tt*n*wrtt«tfc*. aEotAB^s 

TIO*&®«SB«tl2a:<tt9. ffl*H»ltt/W-f 
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swawiiis^w^AaTsiStt- Affirturasi oa*e> 
A^j^n^o 

[0 0 8 8] MIC, ■■•Ei0W^tE*A**« 
«Atf«««JEE*«3. 3VT?»oT5VOW 

^A^an^^ictt, PMosnttty-hiE 

(3. 3 V) t>-»<D«ffirt«*<fc* (5VC& 
-5) CilCctoT, PMOS1 3^»ittl8tft0> 5 

voA*fif^PMos i 2©y J -M:e»sns. c 

70 ni:«tDPMOS12tt, *©y— h*<5 VklftoT* 

[0 0 8 9] NMOS16i:t)5V*<gISnS 
ifi. NMOS16©y-M13. 3VT*^(D^ y— 

htl£ (3. 3V) *6NMOS16 0HItE (^7 
i?;W7X»*ft«ibTlVtT*) «36b5l^fc« 
JE (2. 3 V) A<NMOS3 8©-«, PMOS 3 7 CD 

y— k nmos 3 9©y- Mcawrasn^iiticft 

CODfc*, NMOS 3 9tt»iittJ8i:tt«. PMO 
20 S 3 2 «y- VT*$)^WTffiSr^lT$»^o PM 

OS 3 2, PMOS 3 6tfXVrttflk NMOS3 9rt<» 

NMOS 3 8©y-hf40 Vtft 
0, NMOS3 8IMi««ia*. AtB^J 
fflf I0^6PMOS13, NMOS 1 6 SMUTS**! 
jXA.'e^feiatHNMOS 3 8 CJ:0IW$n^o PM 
OS3 2JC*V>Ttt, y-h*5Vt&S^ PMOS 
3 5 0>y- Ml£t)NMO S 3 4 2 . 3V£fc 

9, cniC^D PMOS 3 2<D — S^SEH 2. 3 V 
ICPMOS3 5 <0H««JEE*in*.fc«l£ (PMOS 3 5 
30 <DWmmfe*0. 6V<hf£>£2. 9 V) STbW 
£&V>&«>, P MO S 3 2 ©y- hKftliOtffitt 2 . 
1 VfCU^&^&^o 

[0 0 9 0] ft, 3S"*« — , «K«EE*1«»Tln*fcfflJW 
«JB^45^TAm*M^3. 3Vt»5i^l PM 

o s 3 2 m^sss i o>tttt«t7£^ 

tt*. £<D£d&if£te, AfcB^JiS^* I OA*£" 

L" ©ff^HiAtS^, XttNMOS3 8(Oy-M: 

40 [0 0 9 1] H±®£3tt*MKlcJ:n»2. Ata^s^i 
0^6^W^(t-*&m*-r-5IBIwtt, PMOSl 2M 
KSilttilK&O, A**f IN*60»W1NAND 
08819, PMOS 11, PMOS 1 2*STAttlAffi 

[0 0 9 2] NANDIUBS1 9^ffiftt5^tt 

PMOS1 l&TO^OT, NANDSKl 9 CD b ^ 

SHticwKT**. nandbisi 9jwb»"T* 

50 *l»tt/ha<, SEtCNAND[EJ8&l 9 (D h ^ >v A 



74^20004 ftfmffiXiSK 

t 

17 

^T^KDNMOS 1 7tt*att»t?**«:«>, 

BStCtt, COAlB*»TI 0*6PMOS 1 3. NMO 
SI 6, NMOS 1 7*mXif9>\ z M¥2 2 

i o*cA**nfcB^J4. y-Mwmsi&4 

0NMOS 3 80<XWtttt&aQ. cn*c±?K Atti^J 
SB^P I 0*6PMOS 1 3, NMOS16, NMO S 3 

N**tt<T/Vf-f >K— $f>*KT#ttv*HiaEiiltc# 

[0 0 9 4] ft> ffl^[elKl£#f/St"£&H^>vX* 
0IE^5VC»O, «iSmffi^^3. 3 V(D^\Z 
tt. NMOS14, NMOS16, NMOS34, PM 
OS 3 5, PMOS 3 6B*1 i l/t)W«*Sttft^ 

CO 0 9 5] ^ft, PMOS11, PMOS12, PM 

osnossn '&*M<D&?\z\ti!,tim z ?-i o\zm 

3 1 ^LTMfflf 2 1 ics^-r^t, 
f£3fc«T?ttO V**S5 v&X&m-TZOlzttls. 
0D^lK-C«S«SIEa)^»'l@^3. 3V/i^5V*tt 

So 

[0 0 9 6 ] «HE«lfttK»2Oj«B<0»IBTtt, 
»ia«»3(D«ffil»TEIKtt* y-hft«««ffi^L/ 
fcNf t^MMOS t>7>^X^ 1 6, 3 4TM 
L, ttE*2<0*JSO»ttTtt. Sg2<BSJEERrFlsIB8 
te, h^«jR«E£«T»CU^P^^^^SMOS h 

tt, :nS0iS^(t!l, 0 4 (a) \Z7K-t&o\Z?^ * 
-KDT?«J«UfcO> 04 (b) . (c) , (d) tC^ 
-$&o\Z. jtENf t*^SMOS h7>^^ 16, 
fiftfEP^^SiMOS Yv>¥7.9 3 7 , t 



(10) 1 - 3 1 7 6 5 2 • 

18 

[0 0 9 7 ] 

s^gc-fr *>-g.\z&mmm<Dm^M 

[0ffl(Dffiiii&I»91] 

[01] *%^cd^ i <D^mcoj&mz&rtz>AmtitE\& 

[0 2] ^&W<D&2<D^fa<DMWZi5\ f fZ>\mtl\B\$& 

[03] se3fc^Am*[Bigs^*i^^^t*0T*So 
[04] ^^M<Dmi'&^2 0mM(Dmm<Dxmti\E 

[fHKDi»9» 
I N A^Sf 
OUT tfcS^jffi^ 
EN -f*-^*^ 
20 I O Affl*^ 



1 


m*tBi8s 


2 


A*J[Hlg§ 


1 1 


$2(DPft*i»OS 1>^>>^X^ 


1 2 


SlOP^tWIMOS b^>v?X^ 


1 3 


^3cdp^^^;u^imos h^>> ? 7,^ 


1 6 


Nft^SMOSh7>vX^ (^J£ 


RTIUISRtf SB 1 <O^EEP$TlHlg§) 


1 7 


SKDNftWIMOS h^>> ? X5 7 


1 9 


NANDIhISS 


30 2 0 


NORSK 


2 1 




2 2 


if^yv^ 


3 1 








3 2 


!50Pfr*MMOS h^>> ? x^ 


3 3 


^3(^S/£^TIhIK 


3 4 


Nft^HMOS h7>vX^ 


3 5 


i60Pft^iHMOS h7>yX^ 


3 6 


f 4(Z)Pft*MMOS h^>i/A^ 


40 3 7 


Pft^HMOSh7>y^^ (312 




3 8 


gl0NfY*i^MOS h^^A* 


3 9 




4 0,41 





74520604 MrSmUM 



(II) 



fB9f 1 1 -3 1 7 6 5 2 



ENc 



IN = 



OUT* 



[01] 



1 ffl^EIB 

A 



19 



16 



IstNTr 



20 



3rdPTr ! 



40 



T 
2 



'21 



'll2ndPTr 



IstPTr 

12 



31— 

4thPTr 



L|[L-14 
— 15 



Jr-22 



no 



[0 2] 



1 




[0 3] 



1 

i 

s 



ENc 



INc 



19 18 



17 16 



20 



HIT 



13 



-21 
•11 

■12 i 



4l| — 14 
if~22 



OUTo- 



2 



1 10 



(a) 




[04] 




(b) 



(c) 



(d) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




